Background: Despite recent improvements in medical treatments, the incidence of abdominal tuberculosis (ATB) in the United Kingdom has increased over the past two decades. This case series examined the difficulties encountered in correctly diagnosing this infection. Patients and methods: A retrospective study was undertaken, reviewing the records of 36 patients diagnosed with ATB from 2000 to 2012 at a district general hospital in outer East London. Results: The commonest presenting feature was abdominal pain in 67% of patients, and the most common sites of infection were the iliocaecal junction and peritoneum, seen in 36.1% and 33.3% respectively. Six patients were initially investigated for Crohn's disease and one for ileitis. The highest disease prevalence was seen in patients born in India and Pakistan, which was 27.8% and 19.4% of patients respectively. Colonoscopy was performed in nine patients, and three of these reported normal findings. The other six reported visible non-specific inflammatory changes. Three patients had abdominal X-rays reported and one patient had an abdominal ultrasound, all of which were normal. An abdominal computerised topography (CT) scan was performed in 26 patients and a chest CT was undertaken in 19 patients. Varying degrees of inflammatory changes were seen in all of the patients who had CT scans. Microbiological culture was positive for Mycobacterium tuberculosis or acid-fast bacilli in 71% of patients. Conclusions: Abdominal tuberculosis can be very difficult to diagnose as symptoms are non-specific and can mimic other types of granulomatous inflammatory bowel diseases. Radiology appears largely unhelpful due to the non-specificity of any positive imaging findings, and there is a lack of diagnostic procedural and microbiological tests with high specificity and sensitivity. In view of the increasing incidence of tuberculosis in London, there should be a high index of suspicion for ATB in individuals from high-incidence countries who present with non-specific abdominal symptoms.
Introduction
Tuberculosis (TB) is an infectious disease which is increasing in incidence in the UK, with approximately 8000 cases in 2005 [1] , growing to 8693 cases in 2011 [2] . Mycobacterium tuberculosis is acquired through the aerosol route and most commonly affects the lungs [3] . Pulmonary TB infection is seen in around 52% of all TB cases [4] , and although extra-pulmonary disease is usually independent of pulmonary TB, they co-exist in around 5e36% [5] . Abdominal TB (ATB) is believed to account for 4.9% of TB cases and can prove to be a diagnostic challenge [6] , as it can present with vague and non-specific symptoms and mimic other more common intra-abdominal pathologies [7] .
This case series review aims to highlight the difficulties encountered in diagnosing ATB.
Methods
A retrospective study was undertaken of all cases of ATB in the outer East London NHS trust. A London TB register was used to identify all cases of ATB from 2000 to 2012. The demographics, clinical presentation, investigations and treatment regimes were documented for each patient. ATB was defined as TB infection in the gastrointestinal tract, peritoneum or pancreatico-biliary system.
Results
From 2000 to 2012, 40 patients were diagnosed with ATB. Of the 36 patients included in the study, 16 (44%) were female and 20 (56%) were male. The median age at presentation was 31 years (range 29e85), with 31 (86%) between the ages of 15e44 years, three (8%) between the ages of 45e64 years and two (6%) over 65 years. The majority of the patients (24 patients, 67%) presented with an acute abdomen, others presented with more chronic abdominal symptoms (six patients, 17%) or non-abdominal symptoms (six patients, 17%) [ Table 1 ]. The presenting features were unknown for two of the patients. Eight (22%) of the patients were unemployed and nine (25%) were health care workers.
Three patients (8%) had a previous diagnosis of TB infection. Six patients had a family history of TB (17%), and in half of these this was in a first degree relative. One of the patients tested positive for HIV.
The highest prevalence of ATB was seen in those patients who were born in the Indian subcontinent, with ten (27.8%) from India, seven (19.4%) from Pakistan and four (11.1%) from Sri Lanka [ Fig. 1 ]. High disease prevalence (four patients, 11.1%) was also seen in patients who were born in the United Kingdom.
The most common presenting clinical feature was abdominal pain, which was seen in two thirds of all the cases [ Fig. 2] . Ascites was also seen in ten patients (27.8%), a change in bowel habit was seen in eight patients (22.2%) and weight loss was seen in six patients (16.7%) of patients.
Iliocaecal and peritoneal ATB were involved in 13 (36.1%) and 12 (33.3%) patients respectively [ Fig. 3 ].
Investigations
Colonoscopy was performed in nine patients, and three of these reported normal findings. The other six reported visible nonspecific inflammatory changes [ Table 2 ]. Gastroscopy was performed in two patient and found duodenal strictures in one, and a gastric ulcer in the other. Bronchoscopy was undertaken in three patients and all of these reported normal findings.
Eight patients had a chest X-ray reported and half of these had abnormalities suspicious of TB. Three patients had abdominal Xrays reported, all of which were normal [ Table 2 ]. One patient had an abdominal ultrasound which was normal. An abdominal computerised topography (CT) scan was performed in 26 patients [ Table 2 ] and a chest CT was undertaken in 19 patients. Varying degrees of inflammatory changes were seen in all of the patients who had a CT scan [ Table 2 ].
Six out of the 36 patients were initially suspected to have Crohn's disease, and another patient was thought to have ileitis [ Table 1 ]. A diagnostic laparoscopy was undertaken in 11 patients, and a laparotomy in 11 patients.
The microbiological culture of biopsy specimens was positive for M. tuberculosis or acid-fast bacilli in 26 (71%) patients [ Table 3 ]. Cytology was performed in 20 (56%) patients and none of these found any malignant cells.
Follow-up
All patients were offered treatment at the time of diagnosis. The treatment course had been completed in 22 out of the 36 patients at the time of this study. Two patients developed symptoms due to drug intolerance and had an amended anti-tuberculosis treatment regimen. Treatment was stopped in three patients who were subsequently found to have alternative diagnoses. The outcomes of seven patients were unknown as they were lost to follow-up. One patient, a 62-year-old Pakistani woman, died before treatment completion due to her TB.
Discussion
The incidence of tuberculosis in the United Kingdom (UK) has shown no sign of decline over the past two decades [8] , with an increased incidence amongst lower socio-economic groups [9] and migrant communities from the Asian subcontinent and subSaharan Africa [6] . The prevalence of TB in individuals born in the UK has remained stable from 2010, with approximately 4.1 infections per 100,000 people, yet the rate of TB infection in non-UK born individuals in 20 times higher [10] . This case series highlights the important problems that arise when trying to correctly identify ATB.
Patient presentation
The presentation of patients with ATB can make it very difficult to identify the underlying problem. The classical symptoms commonly seen with pulmonary TB, including chronic cough, intermittent fever, night sweats, weight loss and blood-stained sputum, are often absent in extra-pulmonary TB [4] . In this study, the most frequent presenting feature was abdominal pain, followed by ascites and weight loss [ Fig. 2] , which are both consistent with previous studies [5] . Other features included per rectal bleeding, a change in bowel habit, cough, lethargy or shortness of breath. An acute abdominal presentation is relatively non-specific and a diagnosis of ATB can be easily missed. To add to this diagnostic difficulty, ATB can also present chronically and insidiously [11] , which can be misleading.
The nature of the clinical presentation of ATB means that it can mimic other diseases such as Crohn's disease [7] , colorectal carcinoma, sarcoma and peri-appendiceal abscesses [5] . In this case series, six patients were initially suspected to have Crohn's disease and one was thought to have ileitis [ Table 1 ]. The most common site for ATB was the iliocaecal junction, which is consistent with previous studies [5, 12] . In areas with a low incidence of TB, this is often mistaken for Crohn's disease which is much more common in the UK, affecting 50e100 per 100,000 people [13] . Radiology findings and specimen histology for both ATB and Crohn's disease can show similar results. Furthermore, three patients stopped their TB treatment because alternative diagnoses were made. Incorrect diagnoses can result in detrimental treatment delays.
Patient investigations
It has been previously claimed that abdominal ultrasound (US) and computerised tomography (CT) can provide a definitive diagnosis of ATB [14] . However, our study found that any positive findings on cross-sectional imaging were non-specific and inconclusive, in consistence with other authors [15] . Our study found that colonoscopy had normal findings in a third of patients with ATB, and there were non-specific inflammatory changes in the other two thirds of patients. Abdominal CT scans displayed varying degrees of non-specific inflammatory changes in all patients. However, 31 (%) patients still went on to have a diagnostic laparoscopy and 31 (%) patients had a diagnostic laparotomy despite their pre-operative CT Fig. 3 . The percentage of patients with each site of ATB. Fig. 2 . Clinical features. scan. Thus, radiology appears largely unhelpful in diagnosing ATB. However, we do recognise its importance in eliminating other lifethreatening causes of an acute abdomen, and its role in guiding aspiration or biopsy.
Diagnostic laparotomy has been found to be the most effective diagnostic procedure for ATB [15] . In our case series, diagnostic laparoscopy and laparotomy did not have a negative impact on the treatment of ATB overall, and were useful for timely attainment of [14, 15] . Furthermore, microbiological culture can take up to eight weeks to produce results [16] , leading to further delay in diagnosis and treatment. As a result, NICE states that treatment for extra-pulmonary TB should be started without waiting for culture results if the histology and clinical picture are consistent with TB infection. A diagnosis of TB should also still be considered even if rapid diagnostic tests are negative. ATB is an increasing problem in the UK [2] . This may be a consequence of increased migration from endemic areas and an increasing prevalence of HIV. This study confirms previous reports which have found that the difficulties in diagnosing ATB arise from its non-specific symptoms, its similar presentation to other granulomatous bowel diseases and a lack of diagnostic radiology, procedural and microbiological tests with high specificity and sensitivity. In accordance with current guidance, if ATB is suspected, a specimen should be sent for routine microbiological culture. Microbiology staff should perform routine TB culture and ZiehleNeelsen stains on all tissue, pus, fluid and histological samples sent to them, even if it is not requested. If the clinical suspicion and histology are suspicious of ATB, treatment should be commenced immediately without delay. A chest X-ray should also be performed to exclude coexisting pulmonary infection [17] . ATB is both a preventable and curable disease [4] , so a high index of suspicion is required in individuals presenting with non-specific acute abdominal symptoms from high incidence countries in order to prevent delayed diagnosis and treatment.
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